Leptin receptors are developmentally regulated in rat pituitary and hypothalamus.
We have previously reported that leptin is expressed in adult rat brain and pituitary gland, though the role of leptin in these sites has not been determined. Leptin mRNA is developmentally regulated in the brain and pituitary of male and female rats during early postnatal development, suggesting a role in the maturation of the brain-pituitary system. Here, we sought to extend our previous studies by evaluating (1) the ontogeny of leptin receptor mRNA levels in rat brain and pituitary and (2) pituitary leptin protein levels in neonatal and pre-pubertal rats. Pituitary leptin concentration was highest shortly after birth (postnatal day (PD) 4, 25 ng/mg protein) and fell significantly throughout postnatal development and into adulthood (PD 60, 3.5 ng/mg protein; P<0.005) coincident with a decline in pituitary leptin mRNA levels. Significant age-related effects on leptin receptor mRNA levels were also observed in the pituitary and the hypothalamus of male and female rats using semi-quantitative RT-PCR analysis. In the pituitary, the short form (OBRa) mRNA levels were highest in neonatal rats (PD 4) but declined throughout postnatal development (PD 4-22) paralleling the fall in pituitary leptin mRNA and protein levels. The long form (OBRb) mRNA levels were unaffected by age between PD 4 and 22. In contrast, hypothalamic, levels of OBRb mRNA were very low to undetectable shortly after birth (PD 4) and rose significantly between PD 4 and 14/22 while levels of OBRa mRNA were not significantly different between PD 4 and 22. Immunohistochemical detection of leptin receptor immunoreactivity (all forms) revealed the presence of OBR-like protein in pituitary and hypothalamus as early as PD 4. Cortical leptin receptor mRNA levels were similar throughout early postnatal development. No gender-related differences in leptin receptor mRNA levels were noted in brain or pituitary. In conclusion, these data, together with our previous work, indicate that the neonatal pituitary gland expresses leptin and leptin receptors at levels far in excess of those observed in mature rats. The pituitary is thus quite different from adipose tissue, hypothalamus and cerebral cortex, in which neonatal leptin expression is lowest at birth. Since neonatal pituitary leptin receptor expression is also elevated, it is possible that pituitary-derived leptin plays some role in the development of the hypothalamic-pituitary system.